JP 95111300 Machine Translation - FirstPass 



(19) i^^mi s*iiif#!^iT (J p) 
(12) [^^fgfisil] 'A^Sflifti^'A^ffi (A) 

(11) !ftBa¥7-1 11300 

(43) ['i^MB] ¥fiit7^ (1 99 5) 4^2 5B 

(54) l%BM(D%m SfeiliSSftv-h 

(51) m^i^ff-^mmemi 

H01L 23/36 
23/373 

[F I] 

H01L 23/36 D 
M 

iim^om 2 

[^MIS] 4 

(21) [ttiffiS-^] ftli¥5-2 54 5 08 

(22) [tbSIBl (1 9 9 3) 1 0^123 

(71) [iHSIA] 

[IffiSl]*-^] 000003296 

[ttRffXI^SflFf] JlSlffi^<tfflE^sSBT1Tg4»1^ 

(72) [%P^%] 



(19) [Publication Office] Japanese Patent Office (JP) 

(12) [Kind of Document] Japan Unexamined Patent Publication 
(A) 

(11) [Publication Number of Unexamined Application (A) ] Jap 
an Unexamined Patent Publication Hei 7-11 1300 

( 43 ) [Publication Date of Unexamined Application] 1995 (199 
5) April 25 day 

(54) [Title of Invention] INSULATING HEAT RELEASE SHE 
ET 

(5 1 ) [International Patent Classification 6th Edition] 



HOIL 23/36 
23/373 

[FI] 
HOIL 23/36 



D 



M 



[Request for Examination] Examination not requested 
[Number of Claims] 2 
[Form of Application] OL 
[Number of Pages in Document] 4 

(21) [Application Number] Japan Patent Application Hei 5 -25 
4508 

(22) [Application Date] 1993 (1993) October 12 day 

(71) [Applicant] 
[Applicant Code] 000003296 

[Name] DENKI KAGAKU KOGYO KABUSHIKI KAISHA (DN 
69-056-8985) 

[Address] Tokyo Chiyoda-ku Yurakucho 1-4-1 

(72) [Inventor] 

[Name] Yamate Hiroyuki 

[Address] Inside of Fukuoka Prefecture Oomuta City Shinkai-ma 
chi 1 Denki Kagaku Kogyo Kabushiki Kaisha (DN 69-056- 
8985) Oomuta Works 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http;//www.intlscience.com Tel:800-430-5727) 



P.l 



JP 95111300 Machine Translation - FirstPass 



(72) mmm] 
(57) mm 



(72) [Inventor] 

[Name] Tamaki Shohei 

(57) [Abstract] 

[Objective] Thermal conductivity greatly offer insulating heat 
release sheet which improves electrically insulating property 
and thetensile strength w^ithout decreasing. 

[Constitution] Boron nitride powder where ratio of boron nitri 
de particle of particle thickness (Lc)l m or greater is 10 to 
100 wt% existingin silicone rubber, insulating heat release sheet 
which designates that it becomes as feature, mesh insulator of 1 
layer being allotted by surface and/or inside surface of andthis 
insulating heat release sheet at least, multilayer structure type 
insulating heat release sheet which designates that itbecomes as 
feature. 



[fti^iS*<7)l5ffl] [Claim(s)] 



[Claim 1] Boron nitride powder where ratio of boron nitride pa 
rticle of particle thickness (Lc)l m or greater is 10 to 100 
wt% existingin silicone rubber, insulating heat release sheet 
which designates that it becomes as feature. 

[Claim 2] Mesh insulator of 1 layer being allotted by surface an 
d/or inside surface of insulating heat release seat whichis stated 
in Claim 1 at least, multilayer siruciure type insumting heat 
release seat which designatesthat it becomes as feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention, dispersing cont 
aining boron nitride powder in silicone rubber, is 
somethingregarding improvement of insulating heat release 
sheet which is superior in electrically insulating propertyand 
thermal conductivity which become. 

[0002] 

[Prior Art] From until recently, electronic part in order to rem 
ove heat whichoccurs efficiently, dispersing containing boron 
nitride powder in silicone rubber,through insulating heat release 
sheet which becomes is installed in heat radiating fm etc. 
Regarding this kind of insulating heat release sheet, as for 
thermal conductivity as for increasing bymaking fill factor of 
boron nitride powder high it is informed, but because on 
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theother hand, tensile strength decreases considerably, there 
was a limit inimprovement of thermal conductivity with 
packing increase. 

[0003] Because of that, with insulating heat release sheet for tra 
nsistor of commercial insulating heat release sheet and the for 
example TO -3 type, thickness with those of 0. 3 mm, 
thermoresistivity 0. 24 "^C/W extent (As thermal 
conductivity 2. 1 W/mK extent ) isthe top grade product. But, 
recently, high densification of heat emission property 
electronic part, miniaturization advanced quickly,furthermore 
reached point where insulating heat release sheet where thermal 
conductivity issuperior is required. 

[0004] 

[Problems to be Solved by the Invention] As for these inventor 
s, in order to answer to this kind of demand, withoutimpairing 
electrically insulating property and tensile strength, thermal 
conductivity greatly with factthat insulating heat release sheet 
which improves is obtained as object it is somethingwhere 
various result which was examined particle thickness of boron 
nitride powderwhich it disperses contains in silicone rubber 
should have been enlargedthing discovers, completes this 
invention. 

[0005] 

[Means to Solve the Problems] As for namely, this invention, b 
oron nitride powder where ratio of boron nitride particle of 
particle ihickness (Lc)l m 01 eater isthe 10 to 100 wt% 
existing in silicone rubber, insulating heat release sheet which 
designates that itbecomes as feature, mesh insulator of 1 layer 
being allotted by surface and/or inside surface of this insulating 
heat release sheet at least, it is a muhilayer structure type 
insulating heat release sheet which designates that itbecomes as 
feature. 

[0006] 

[Detailed explanation of invention] When you explain below, f 
urthermore to be detailed concerning thethis invention, boron 
nitride particle in this invention, usually, is flaky, 
thethickness (Lc) of height direction is something of 1 m or 
greater. When this particle thickness is large, it becomes ideal, 
but because on otherhand, it becomes difficult, to produce that 
kind of particle, you cancall thickness where 1 to 3 m is 
desirable. 

[0007] Boron nitride powder which relates to this invention, bo 
ron nitride particle of particle thickness (Lc)l m or greater 
includingthe 10 wt% (Also 100 wt% includes. ) at least, is 
something which becomes. Until recently, assuming, that as for 
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boron nitride powder which was used for theapplication of this 
kind and is, as for boron nitride particle of particle thickness 
(Lc) 1 m or greater it is notincluded completely, or was 
included it is something which is a extremely minute amount. 

[0008] As for boron nitride powder which relates to this inventi 
on, as particlewhich possesses particle thickness which was 
inscribed is included, it isdesirable for specific surface area to be 
3 m2/g or less. To raise thermal conductivity to 5.5 W/mK 
extent without decreasing it is possible thetensile strength by 
combining this kind of powder to silicone rubber sheet. As for 
this, specific surface area of boron nitride powder which is used 
from until recentlywas 4 to 10 m2/g extent with considerably to 
differ, until recently high fillingdoing that kind of powder even 
when namely 3 1 5 parts by weight extent combining in thelimit 
which does not drop mechanical strength of insulating heat 
release sheet considerablyvis-a-vis silicone rubber 100 parts by 
weight, only insulating heat release sheet of thermal 
conductivity 2.2 W/mK extent obtaining and othersit is 
something which is not. 
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[0009] Furthermore, as for boron nitride powder which relates t 
o this invention, toother than characteristic which was 
inscribed, it is desirable for theparticle of particle diameter 3 to 
100 m to consist 70 weight % or more (100 wt% is included. 
). When particle under particle diameter 3 m exceeds 30 
wt%, high filling to thesilicone rubber becomes difficult, when 
particle which in addition exceeds theparticle diameter 100 m 
is included surface of insulating heat release sheet becoming 
rough, adhesionbecomes bad, as insulating heat release sheet in 
satisfactory it becomes impossible to carryout function. 

[0010] 10 weight % (Also 100 weight % includes. ) including b 
oron nitride particle of particle thickness (Lc)l m or greater 
preferably 1 to 3 m which relates to thethis invention at 
least, boron nitride powder which becomes can advance, or, 
underexisting of alkali metal or alkaline earth metal borate, 
heating crude boron nitride powder to 1000 °C or higher in 
nitrogen andthe ammonia or other non-oxidizing atmosphere, 
can produce by granulating doing with granulating method which 
hasbeen informed crystal generally, granulating method, 
method of pulverizing those which are made one time biglump 
with for example hot press and cold press etc. binder of 
organic or inorganic is added and it is something which 
granulating isdone with heating * drying * revolution * 
pulverizationetc. boron nitride, usually, it is a flaky particle, 
but particle diameter increasesfurthermore, thickness of 
crystallite increases with these technique . 

[001 1] State inside insulating heat release sheet of boron nitride 
powder which relates to this invention ismeasured usually, by 
microscopic observation . namely, insulating heat release sheet 
putting under state of glass transition temperature or less of 
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silicone rubber making useof liquid nitrogen or other coolant, 
fracture surface of sheet thickness direction or sheet length 
direction it can cut off,exposing, fracture surface by doing SEM 
or other microscopic observation, particle thickness (Lc) of 
boron nitride particle it canmeasure. 

[0012] It is a satisfactory with silicone rubber which is informed 
generally as silicone rubberbeing used with this invention, liquid 
silicone rubber etc which it vulcanizes room temperature 
vulcanized type silicone rubber which it vulcanizes thermal 
vulcanization type silicone rubber which uses for example 
peroxide, by the condensation reaction and with addition 
reaction it can list. 
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[0013] Insulating heat release sheet of this invention makes gre 
ensheet after mixing with systemwhich slurrying is done, with 
boron nitride powder and silicone rubber which wereinscribed 
calender roll method and doctor blade method system which 
use roll mill andthe Banbury mixer or other mixer or including 
solution can produce by vulcanizing that. 

[0014] As for proportion of boron nitride powder and silicone r 
ubber, it is desirable to be aboron nitride powder 200 to 400 
parts by weight especially 250 to 400 parts by weight vis-a-vis 
silicone rubber 100 parts by weight. When boron nitride 
powder is difficult to be acquired under 200 parts by weight as 
forthose which exceed thermal conductivity which insulating 
heat release sheet of present state has, inaddition 400 parts by 
weight exceeds, tensile strength decreasing, insulating heat 
release shed which itwithstands utility stops bemg acquired. As 
thickness of insulating heat release sheet, 0. 1 5 to 1 . 0 mm is 
ideal. 
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[0015] Furthermore it can make insulating heat release sheet of 
multilayer structure type where mechanical strengthincreases 
by at least allotting mesh insulator of 1 layer to surface and/or 
inside surface ofthe insulating heat release sheet of this 
invention which consists of above. As example of mesh 
insulator, there is a glass fiber cloth etc. 

[0016] 

[Working Example(s)] Below, increasing Working Example , 
Comparative Example and Reference Example, furthermore 
youexplain this invention concretely. 

[0017] Working Example 1 to 4 

Silicone rubber ( Toshiba Silicone Co. Ltd. (DB 69-055-2336) c 
orporation tradename " silicone rubber SRH32"), to make 
boron nitride powder (Changing crystallization condition when 
producing Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056- 
8985) corporation tradename " Denka boron nitride GP ML 
itmade respective property differ. ) which possesses property 
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( particle diameter , particle thickness and specific surface area 
)which is shown in Table 1 and ratio which shows toluene in 
theTable 1, furthermore adding vulcanization agent, to 
manufacture slurry, afterwith doctor blade method forming in 
greensheet, thermal vulcanization it did that, producedthe 
insulating heat release sheet of thickness 0. 30 mm. 

[0018] Working Example 5 

As boron nitride powder, Working Example 1 item 10 wt% and 
other than thing which usesthe mixed powder of commercial 
product ( Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056- 
8985) corporation tradename " Denka boron nitride GP*') 90 
wt% produced insulating heat release sheet to similar to the 
Working Example 3. 
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[0019] Working Example 6 

Other than thing which pastes together greensheet which forme 
d inthe both surfaces of glass fiber cloth ( Kanebo Ltd. (DB 69- 
053-5489) corporation tradename "KS -1090"), muhilayer 
structure type insulating heat release sheet was produced 
tosimilar to Working Example 3. 

[0020] Comparative Example 1 

As boron nitride powder, other than thing which uses commerci 
al product ( Denki Kagaku Kogyo Kabushiki Kaisha (DB 69- 
056-8985) corporation tradename " Denka boron nitride GP"), 

Example 1. 

[0021] Comparative Example 2 

As boron nitride powder, other than thing which uses commerci 
al product ( Denki Kagaku Kogyo Kabushiki Kaisha (DB 69- 
056-8985) corporation tradename " Denka boron nitride GP"), 
insulating heat release sheetwas produced to similar to Working 
Example 3. 

[0022] Comparative Example 3 

Other than of thing which designates compounded amount of bo 
ron nitride powder as the400 parts by weight tried to produce 
insulating heat release sheet to similar to Comparative 
Example 1, but the making sheet was difficult. 

[0023] Comparative Example 4 

As boron nitride powder, other than thing which uses commerci 
al product ( Denki Kagaku Kogyo Kabushiki Kaisha (DB 69- 
056-8985) corporation tradename " Denka boron nitride GP"), 
insulating heat release sheetwas produced to similar to Working 
Example 6. 
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[0024] Reference Example 1 to 3 

Marketing insulating heat release sheet ( Reference Example 1 : 
Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985) 
corporation tradename "LC -30", Reference Example 2: Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985) 
corporation tradename "BFG -30", Reference Example 3: Shin- 
Etsu Chemical Co. Ltd. (DB 69-057-0064)corporation 
tradename "TC -30BG") which is made one of those which 
have thermal conductivitywhich most is superior was used. 

[0025] Above-mentioned insulating heat release sheet after wit 
h TO -type 3 copper heater case and copper sheet settingwith 
scissors and tightening force 5 kgf -cm , applying electric 
power 15W on copper heater case, the4 min keeping, it 
measured temperature difference of copper heater case and 
copper sheet, itcalculated thermoresistivity with Formula (1) . 

Thermoresistivity (°CAV)= temperature difference (°C)/ elec 
trie power (W) ***(!) 

[0026] Furthermore, thermal conductivity was calculated with h 
eat conduction surface area of copper heater case andthe 
copper plate as 6 cm2, with Formula (2) . 

Thermal conductivity (W/mK)= electric power (W) X sheet t 
hickness (mm)/ 

Heat conduction surface area (m2) X temperat 

j:^r^„^ /or^\ * * * /'^\ 

[0027] In addition, conforming to JIS K6301, it measured tens 
ile strength of the insulating heat release sheet. 

[0028] Furthermore, cutting off insulating heat release sheet wit 
h state which was cooled inthe glass transition temperature or 
less of silicone rubber with liquid nitrogen exposing fracture 
surface, SEM observationdoing fracture surface, it measured 
particle thickness (Lc) of boron nitride powder being 
dispersedand being contained in insulating heat release sheet. In 
addition, average particle diameter of boron nitride powder 
optical transmission method ( Seishin Enterprise Co., Ltd. (DB 
69-077-8345) supplied "Micro Phote Sizer"), measured 
specific surface areawith BET method . These results are shown 
in Table 1. 
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[0030] 

[Effects of the Invention] As for insulating heat release sheet of 
this invention, thermal conductivity greatly improves 
electrically insulating propertyand tensile strength without 
decreasing. It can correspond to satisfactory high densification 
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of heat emission property electronic part which because of this, 
recently, is being advanced quickly, vis-a-vis the miniaturization. 
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